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ABSTRACT 

The performance of t h e  O p e r a t i o n a l  In te rcommunica t ion  
System was moni tored  a t  KSC and MCC d u r i n g  t h e  Apollo 7 
CDDT. 

T h i s  memorandum prov ides  a summary o f  t h e  o b s e r v a t i o n s  
made a t  KSC d u r i n g  the t e s t .  I n  g e n e r a l ,  t h e  q u a l i t y  of t h e  
v o i c e  c i r c u i t s  was ve ry  good. A low l e v e l  o f  c r o s s t a l k  pre-  
v a i l e d ,  bu t  i t  was n o t  cons ide red  o b j e c t i o n a b l e .  There were, 
however, s e v e r a l  i n s t a n c e s  of  loud  o r  annoying c r o s s t a l k .  
Measurements were made w i t h  a VU m e t e r  t o  de t e rmine  t h e  r ange  
of  t a l k e r  l e v e l s ,  t h e  amount of background n o i s e  and t h e  
amount of c r o s s t a l k  as heard a t  a t y p i c a l  01s s t a t i o n .  
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MEMORANDUM FOR FILE 

1 . 0  I n t r o d u c t i o n  

The O p e r a t i o n a l  In te rcommunica t ion  System ( 0 1 s )  
was moni tored  d u r i n g  t h e  Apollo 7 Countdown Demonstrat ion 
T e s t  ( C D D T )  by r e p r e s e n t a t i v e s  o f  MAS/*Bellcomm, and MOG. 
A m a j o r  p o r t i o n  o f  t h e  mon i to r ing  was done a t  t h e  Blockhouse,  
Room 107,  on Launch Complex 37 where s e v e r a l  o f  t h e  4 - w i r e  
c i r c u i t s  from LC 34 appea r .  The s y s t e m  was observed  from 
1800 15 September 15, t o  2400 g September 1 6 ,  d u r i n g  t h e  Wet 
CDDT, and from 1330 X September 1 7  to 2100 15 September 17 
d u r i n g  t h e  Dry  CDDT. Observa t ions  were a l s o  made a t  CDSC, 
CIF, MSOB, MILA, MCC MSC. 

P e r i o d i c  measurements were made a t  t h e  LC 37 01s 
s t a t i o n  t o  de t e rmine  q u a n t i t a t i v e l y  t h e  r e l a t i v e  background 
n o i s e ,  s p e a k e r  l e v e l s ,  and c r o s s t a l k  l e v e l s .  F i g u r e  1 i s  a 
diagram of  t h e  t e s t  c o n f i g u r a t i o n .  It w i l l  be  observed  t h a t  
t he  meter r e a d i n g ,  i n  VU'S, i s  dependent  upon t h e  s e t t i n g  of 
t h e  01s volume c o n t r o l .  The s e t t i n g  was approx ima te ly  2/3 
f u l l  s c a l e ,  and was ma in ta ined  a t  t h i s  p o i n t  t h roughou t  t h e  
t e s t .  The o u t p u t  of  t h e  two mon i to r ing  channe l s  was de te r -  
mined to be approx ima te ly  t h e  same, f o r  t h e  same volume 
c o n t r o l  s e t t i n g .  I n  a d d i t i o n ,  i t  was observed  t h a t  t h e  
d i f f e r e n c e  i n  o u t p u t  between f u l l  s c a l e  and t h e  s e t t i n g  
used  was approximate ly  5 db .  

The 01s channe l s  a v a i l a b l e  f o r  mon i to r ing  a t  t h e  
Blockhouse were Black 1 through 6 ,  Red 3 th rough  6 ,  Blue 1 
th rough  4 ,  Green 1, 3 ,  and 5, and Brown 1. 

2.0 Genera l  Obse rva t ions  

2 . 1  Summary 

Although the re  were i s o l a t e d  t r o u b l e  c o n d i t i o n s ,  t h e  
01s system performed w e l l ,  and i s  c o n s i d e r e d  o p e r a t i o n a l l y  
u s a b l e .  
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2.2 Talker  Levels  

With t h e  volume c o n t r o l  a d j u s t e d  f o r  a c o m f o r t a b l e  
sound l e v e l ,  the  VU mete r  i n d i c a t e d  approx ima te ly  -15VU f o r  
t h e  ave rage  t a l k e r .  For weak t a l k e r s ,  t h e  v o i c e  l e v e l  dropped 
t o  -25VU, and i n  extreme c a s e s  t o  less  t h a n  -3OV'J. It was 
a l s o  obse rved  t h a t  t h e  same t a l k e r  on the  same channe l  would 
n o t  a l w a y s  be  heard a t  t he  same l e v e l ,  p robab ly  because  of  
t h e i r  microphone p o s i t i o n .  

C e r t a i n  off-KSC u s e r s  were c o n s i s t e n t l y  r eco rded  
approx ima te ly  10  db h igher  t h a n  o t h e r  u s e r s  on a g i v e n  
channe l .  T h i s  was n o t e d  on more t h a n  one channe l ,  i n d z c a t i n g  
t h a t  it was a g e n e r a l  s i t u a t i o n , ,  and n o t  t h e  cause  of a s i n g l e  
a m p l i f i e r  i n  t h e  01s system b e i n g  se t  t o o  h i g h .  The off-KSC 
u s e r s  were GMIL at t h e  MILA U n i f i e d  S-band s i t e ,  S R O  a t  t h e  
E a s t e r n  T e s t  Range, and Houston F l i g h t  a t  Houston. 

2.3 Background Noise 

The n o i s e  on each channe l  was measured w h i l e  t h e r e  
was no v o i c e  o r  c r o s s t a l k  p r e s e n t .  The volume ranged  from 
-6ovu for t h e  q u i e t e s t ,  t o  -41VU f o r  t h e  n o i s i e s t .  While t h e  
r a n g e  o f  20 db a p p e a r s  c o n s i d e r a b l e ,  i t  was n o t e d  t h a t  t h e  
n o i s e  a t  -41VU was n o t  n e c e s s a r i l y  o b j e c t i o n a b l e .  The amount 
o f  annoyance o r  i n t e r f e r e n c e  caused  by n o i s e  depended more 
upon t h e  t y p e  of  n o i s e  r a t h e r  t h a n  by i t s  l e v e l .  

A s  heard a t  LC 37, Black 1 was c o n s i d e r e d  t h e  
n o i s i e s t  c h a n n e l  and  had t h e  most o b j e c t i o n a b l e  n o i s e .  
Its n o i s e  l e v e l  was approximate ly  -4lVU, w i t h  a n o i s e  t h a t  
sounded l i k e  a runn ing  motor. On the  o t h e r  hand, Black 4 
and Black 6 c o n s i s t e n t l y  had n o i s e  l e v e l s  o f  approx ima te ly  
-42VU, but  t h e y  were cons ide red  much more a c c e p t a b l e  t h a n  
Black 1. 
or r u s h i n g  of  a i r .  Red 5 had a n o i s e  l e v e l  o f  -6ovu, b u t  i t  
was c o n s i d e r e d  more annoying t h a n  t h e  n o i s e  on more o t h e r  
c h a n n e l s  because  t h e  sound was a low f r equency  buzz.  

The n o i s e  on t h e s e  c h a n n e l s  was more l i k e  a h i s s i n g  

2.4 C r o s s t a l k  

C r o s s t a l k  was observed on most c h a n n e l s ,  b u t  i t  was 
g e n e r a l l y  25 db and 45 db below t h e  ave rage  t a l k e r  l e v e l  

, (-15VU). The h i g h e r  v a l u e s  of c r o s s t a l k  o c c u r r e d  on t h o s e  
channe l s  w i t h  h ighe r  n o i s e  l e v e l s ,  s i n c e  t h e  c r o s s t a l k  was 
superimposed on the  background n o i s e .  The VU meter t h e r e f o r e  
i n d i c a t e d  t h e  summation of n o i s e  p l u s  c r o s s t a l k .  1 ' 
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Low l e v e l  c r o s s t a l k ,  which was on ly  a minor  
annoyance,  was p r e s e n t  a lmost  c o n t i n u o u s l y  th rough  t h e  
tes ts .  There were i n c i d e n t s  o f  h i g h  l eve l  c r o s s t a l k  which 
were annoying t o  t h e  u s e r s  and which were commented on or 
r e p o r t e d  as t r o u b l e  c o n d i t i o n s .  The l e v e l  of c r o s s t a l k  
t e n d e d  t o  b u i l d u p  somewhat on a f e w  channe l s  n e a r  T=O 
when most u s e r s  were mon i to r ing  t h e  same channe l ,  i e .  
Black 2 .  

The e f f e c t s  o f  a high background n o i s e  adding  t o  
the c r o s s t a l k  were more n o t i c e a b l e  a t  the  MSOB where t h e  
01s-RF s y s t e m  i s  used .  This  s y s t e m  i s  equipped  w i t h  a 
s q u e l c h  c i r c u i t  i n  each 01s s t a t i o n  t o  r e n d e r  t h e  background 
n o i s e  i n a u d i b l e .  With a no i sy  channe l  such  as Black 1, t h e  
c r o s s t a l k  was s u f f i c i e n t  t o  r a i se  t h e  t o t a l  no i se -p lus -c ross -  
t a l k  above t h e  l e v e l  a t  which s q u e l c h  i s  broken .  The r e s u l t  
was s h o r t  b u r s t s  of n o i s e  and c r o s s t a l k  which i s  g e n e r a l l y  
c o n s i d e r e d  more annoying t o  a u s e r  t h a n  a c o n s t a n t  background 
n o i s e .  

Although t h e  range o f  measurements o f  no i se -p lus -  
c r o s s t a l k  was from -39VU t o  - 5 8 V U ,  t he  c r o s s t a l k  heard a t  
t he  h i g h e r  l e v e l s  was n o t  n e c e s s a r i l y  more annoying t h a n  
t h a t  a t  t h e  lower  l e v e l s .  T h i s  was a t t r i b u t e d  t o  t h e  masking 
e f f e c t  o f  t h e  n o i s e .  The f a c t o r  which appeared  more s i g n i f i -  
c a n t  was t h e  d i f f e r e n c e  between t h e  v a l u e s  o f  n o i s e ,  and 
n o i s e - p l u s - c r o s s t a l k .  

Some i n c i d e n t s  o f  c r o s s t a l k  were a t t r i b u t e d  t o  open 
microphones,  p a r t i c u l a r l y  i n  c a s e s  where a s p e a k e r  was i n  
u s e  n e a r  a ta lker .  F o r t u n a t e l y ,  t h e  number of  
o c c u r r e n c e s  of  t h i s  problem has been d e c r e a s i n g  i n  r e c e n t  
tes ts  as compared t o  e a r l i e r  t e s t s .  

2 . 5  VHF Radio 

Trouble  was expe r i enced  w i t h  VHF down l i n k  v o i c e  
t r a n s m i s s i o n .  S e v e r a l  u s e r s  n o t e d  t h a t  t h e  vo ice  from t h e  
s p a c e c r a f t  was d i s t o r t e d  and  u n i n t e l l i g i b l e  a t  times. The 
d i s t o r t e d  down l i n k  t r a n s m i s s i o n  was heard on t h e  01s s y s t e m ,  
and was n o t e d  by t h e  MAS and MOG o b s e r v e r s .  The cause  o f  
t h e  d i s t o r t i o n  has been a t t r i b u t e d  t o  t h e  VHF r e c e i v e r .  

3 . 0  S p e c i f i c  Obse rva t ions  

The f o l l o w i n g  o b s e r v a t i o n s  are e x c e r p t s  from t h e  
t e s t  l o g  book t o  s u b s t a n t i a t e  t h e  f o r e g o i n g  d i s c u s s i o n ,  and 
t o  p o i n t  o u t  t h e  more t roublesome e v e n t s .  Appendix 1 con- 
t a i n s  t a b u l a t e d  data  p e r t a i n i n g  t o  t h e  measurements o f  n o i s e ,  
t a l k e r  l e v e l s  and c r o s s t a l k .  
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3.1 Wet CDDT 

15 September 1968 

20202 The speech  l e v e l  on Blue 5 w a s  -1OVU. The 
r e s u l t i n g  c r o s s t a l k  on Black 1 from Blue 5 
w a s  -35VU ( i n c l u d i n g  n o i s e ) .  

21032 A loud  (-17VU) background n o i s e  on Black  5 
was on ly  7 db below the  t a l k e r  l e v e l .  

1 6  September 1968  

01422 

03422 

lOl5Z 

15502 

16002 

18102 

19402 

19442 

20002 

Ringing  tone  and d a t a  sounds were b e i n g  heard 
a t  t h e  Astro-Comm P a n e l .  

Open microphone on Blue 2. 

Loud c r o s s t a l k  r e p o r t e d  between Black 5 and 
Black 6. 

G M I L  on Green 5 was a t  a -7VU l e v e l ,  compared 
t o  o t h e r  u s e r s  a t  -17VU. 

GMIL, SRO and F l i g h t  were heard about  1 0  db 
h i g h e r  t h a n  CVTS on Black 2 .  

No 01s s e r v i c e  t o  t h e  pad.  

A t  MSOB, t h e  c r o s s t a l k  on Black 1 was heard 
b r e a k i n g  s q u e l c h  on t h e  OIS-RF s y s t e m .  

CVTS complained about  c r o s s t a l k  from Black 5 
t o  Black 1. T h i s  was measured a t  t h e  moni tor -  
i n g  position a t  -35VU, approximate ly  6 db 
above background n o i s e .  

A t  the  F a l l b a c k  Area, Black 7 was r e p o r t e d  
b e i n g  "blocked" b y  Black 1 when Black 1 
was a c t i v e .  

3.2 Dry  CDDT 

17 September 1968 

13062 F l i g h t  complained abou t  " t e l ephone"  c r o s s t a l k  
on Black 3. None h e a r d  b y  CVTS on Black 3. 

14412 Black 4 and Green 3 were bussed  t o g e t h e r .  
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A h i s s i n g  n o i s e  s lowly  b u i l t  up t o  
a loud  l e v e l  and t h e n  d i sappea red .  

Black 1 and Black  2 were bussed  
t o g e t h e r .  

Black 1 and Black  2 were bussed  a g a i n .  
The v o i c e  heard on Black 1 was measured 
lOdb lower t h a n  t h e  same v o i c e  heard on 
Black 2 ,  w i th  some d i s t o r t i o n .  

Black 3 became unusab le  because  
loud noise .  



I m o r w t  
. 
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T A B U L A T I O N  OF MEASUREMENTS MADE DURING T H E  CDDT 
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